Methylisobutylxanthine blocks insulin antagonism of cAMP-stimulated glycogenolysis at a site distinct from phosphodiesterase. Evidence favoring an insulin-insensitive calcium release mechanism.
The widely used phosphodiesterase inhibitor MIX (1-methyl 3-isobutyl xanthine) blocked insulin antagonism of cAMP-stimulated glycogenolysis in rat hepatocytes but other phosphodiesterase inhibitors including Ro 20-1724 had no effect. Dose-response curves for MIX potentiation of cAMP-stimulated glycogenolysis and for MIX inhibition of the effects of insulin on cAMP-stimulated glycogenolysis suggested that at higher concentrations (250 microM) MIX may act at a site other than phosphodiesterase inhibition. MIX, at 250 microM, attenuated the insulin antagonism of glucose release stimulated by 8-bromo-cAMP, an extremely poor substrate for phosphodiesterase; other phosphodiesterase inhibitors did not. The possibility that MIX acts as an adenosine antagonist interfering with a postulated role for adenosine in insulin action was examined using N6-phenylisopropyladenosine (PIA), an Ra adenosine receptor agonist which increases hepatic cAMP levels. MIX inhibited insulin antagonism of PIA-stimulated glycogenolysis under conditions where it did not act as an adenosine antagonist (MIX and Ro 20-1724 both increased the response to PIA equally). The effect of concanavalin A on cAMP-stimulated glycogenolysis was antagonized by MIX, suggesting a post-receptor site of action for MIX. MIX paradoxically increased lactate production in the presence of 8-bromo-cAMP, reminiscent of the reported actions of calcium mobilizing hormones on lactate formation in fed hepatocytes. Cytosolic free Ca2+, as measured in Quin 2-loaded cells, was increased by MIX. In cells depleted of calcium, MIX no longer blocked insulin antagonism of 8-bromo-cAMP-stimulated glucose release, suggesting that MIX may function through an insulin-insensitive release of calcium. MIX greatly potentiated the stimulation of glycogenolysis by phenylephrine but did not alter the response to vasopressin. The relationship of this effect of MIX to the mechanism of insulin action and the ability of insulin to antagonize only alpha-adrenergic responses and not those of vasopressin is discussed.